SUMMARY Twenty three morphological specimens of truncus arteriosus were examined for evidence of stenosis of the semilunar valve. One third showed good evidence of stenosis as judged by careful measurement of the valve orifice, the valve ring, and the maximum diameter of the truncus. Correlation with measured pressure gradients was poor, but angiography and cross sectional echocardiography were better predictors of stenosis. Stenosis was invariably associated with cusp dysplasia and was more common in valves with two or four cusps.
Stenosis of the semilunar valve in truncus arteriosus is not described in standard clinical and pathological texts of paediatric cardiology. A series of morphological reviews'-6 totalling 251 cases of truncus arteriosus yielded only one example of "probable" valve stenosis2 and one of suggested stenosis.5 Two other series of 1807 and 798 necropsy specimens described stenotic truncus valves in 5.6% and 11% respectively. In addition, there are several isolated case reports of truncus valve stenosis.9-14 The first antemortem diagnosis was made by Lee et al on the grounds of a systolic pressure gradient across the valve at cardiac catheterisation. "I They remarked upon the apparent rarity of the condition. A retrospective diagnosis on similar grounds was made by Burnell et al'°; they too emphasised the rarity of truncus valve stenosis.
In a retrospective study we reviewed 24 necropsy specimens of truncus arteriosus with particular emphasis on the morphological evidence for stenosis of the truncus valve.
Patients and methods
Twenty three morphological specimens of truncus arteriosus were identified in the pathological collection of this hospital. The case records, including radiological, electrocardiographic, and cardiac catheterisation data, were reviewed. Particular emphasis was given to identifying evidence of stenosis of the truncus valve. M mode echocardiograms were obtained using a Smith Kline Echoline instrument, and cross sectional data using an Advanced Technol- (Table) .
Each morphological specimen was examined and classified, the number of the truncus valve cusps and the presence and degree of dysplasia were noted, and any associated cardiac malformations were identified. The truncus valve was viewed from above and the cusps were opened to the maximum extent possible. Calibrated calipers were used to measure the maximum diameter of the valve orifice, the valve ring, and the diameter of the truncus at its widest point (Fig. 1) (Table) . Cardiac catheterisation and angiography was performed in 20 cases. In nine (45%) there were angiographic appearances suggestive of truncus valve stenosis, in that the cusps were thickened and had restricted movement (Fig. 3) (Table) showed a reduction in valve orifice area of 3 50/o, and clearly, stenosis of the truncus valve is morie common than has previously been appreciated.
Since the truncus valve carries the combined pulmonary and systemic blood flow, and pulmonary blood flow in truncus arteriosus is usually high, the total volume of blood passing through the valve may be high when cardiac output is adequate. Blood flow may be appreciably limited if the valve ring is small even if the valve cusps are fully mobile. To assess this possibility we compared the diameter of the valve ring with the maximum diameter of the truncus arteriosus to obtain an index of relative stenosis. The diameter of the truncus is probably not the best reference point for such a comparison since the diameter of the vessel at this point may be influenced by turbulent flow distal to the valve as in poststenotic dilatation of the ascending aorta in valvar aortic stenosis. Nevertheless, since in most cases the aorta had been divided at the arch there was no practical alternative. Most specimens showed some degree of relative stenosis of the valve ring, this being particularly pronounced when there was also more than 50% absolute stenosis. This does perhaps suggest that when the valve is stenotic there is associated poststenotic dilatation and makes it difficult to make any definite statement about the size of the valve ring in relation to the cardiac output. Valvar stenosis was invariably associated with severe cusp dysplasia. Cusp thickening and nodularity, without stenosis, is a well recognised feature of truncus arteriosus. This may be an age related problem,38 possibly due to faulty valve alignment, but Bharati et al found no association with age.7 In our series there was a statistically significant inverse relation between the degree of dysplasia and the age of the patient at death. Of the 11 patients with moderate or severe dysplasia, nine (82%) died in the first month compared with five out of 12 (41.7%) patients with slight or no dysplasia (difference 40-3%; SE 18.3%). We found a positive relation between both stenosis and cusp dysplasia and an abnormal number of cusps, Gerlis, Wilson, Dickinson, Scott assuming three to be normal (Table) . The differences did not achieve statistical significance. In most cases, the cusp dysplasia, like the number of cusps, is apparently a primary feature of the malformation and is the cause of the stenosis. Nevertheless, the two oldest -patients, aged 2Y2 and 7 years, both showed significant cusp dysplasia with stenosis, which may well have developed or increased with time. Although examples of neonatal and late cases of cusp dysplasia showed similar histological appearances, there may be two aetiological factors, both of which can cause valvar stenosis.
Although the haemodynamic data are incomplete the correlation between morphological evidence of stenosis and a pressure gradient across the valve is clearly poor. The presence of a pressure gradient is related not only to valvar stenosis but also to the flow across the valve at the time of measurement. In many patients with truncus, arteriosus myocardial function is compromised by the combined effects of volume overload, hypoxia, and poor myocardial perfusion consequent on a low systemic arterial diastolic pressure. 16 This is reflected in the T wave changes often seen in this condition.9 If cardiac output is low a pressure gradient alone will be an unreliable indicator of the severity of stenosis, and, as far as can be judged in a retrospective study, this was certainly the case in many of the present patients. Angiography identified the cases with stenosis more precisely but gave no information about the severity. In the four cases studied by cross sectional echocardiography stenosis was correctly predicted in one patient with 500/o absolute stenosis on morphological measurement. The remaining three patients had only minor degrees of absolute stenosis (maximum 170/%), and the valves were not identified as stenotic. In this limited number of cases cross sectional echocardiography appeared to be a reliable predictor of stenosis.
Preoperative recognition of stenosis may be important since after repair the truncus valve lies in the aortic position. Although flow through the valve will have been reduced by the separation of systemic and pulmonary circulation any significant stenosis may further compromise myocardial function and mitigate against a successful outcome. Recognition of stenosis might lead therefore to measures directed towards relief of the obstruction as part of the primary procedure. In the longer term careful assessment of the valve will be necessary at intervals to determine whether stenosis is developing even in valves in which no stenosis was apparent at presentation.
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